THE sympathetic nerves have two main functions in the extremities. These are the control of the sweat glands and the regulation of blood-vessel calibre. Sympathetic nerve fibres reach the hand by passing down through the arm and forearm in the main somatic nerve trunks. At intervals along the course of these nerve trunks fibres are given off to supply the sweat glands of the region and the neighbouring blood vessels. These vasomotor fibres form plexuses on the surface of the blood vessels. A continuous stream of impulses passes down these fibres, so that normally there is a tonic constriction of blood-vessel walls. When the sympathetic coinnections to a part of the body are severed completely no sweating can take place and the blood vessels are no longer held in a state of constriction.
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The object of sympathectomy is, in the vast majority of cases, to prevent harmful narrowing of blood vessels, which, if allowed to continiue, would lead to impaired nutrition of the tissues and in the end to permanent damage. Only in a comparatively small number of -cases is sympathectomy performed for other disorders such as causalgia or hyperhidrosis.
There have been three main phases in the evolution of operations for the sympathetic denervation of the hand. The first of these, mainly due to the work of Leriche,l was periarterial sympathectomy. This operation comprised stripping off the adventitia from a segment (usually one or two inches in length) of the main limb artery witlh consequent removal of this portion of the sympathetic plexus on its surface. In-this way it was hoped to interrupt the sympathetic supply to the limb blood vessels. This operation did not produce very impressive results, because aniatomically the sympathetic fibres to the hanid vessels leave the somatic nerve trunks at a point far distal to the segment of -the artery which was stripped. Tlhus this type of operation did not attack the relevant part of the sympathetic nervous system. The next form of sympathetic denervation was the cervico-dorsal ganiglionlectomy.2 In this operation the paravertebral ganiglionic chaini was exposed in the lower part of the neck, usually through an aInterior incision, anld the lower cervical and first dorsal ganglia removed. This operation gave excellenit early results, apart from the inevitable occurrence of a Horner's syn(lrome, but when these cases were reviewed months or years afterwards maniy were found to be relapsing and quite a few were as bad as they had been before operation. An Two different tests were use(l. In the first of these, the heat test, blood flows were recorded for a control period to determine the basal level of flow. The feet were then placed in hot water (at 45°C.) and the patient covered with blankets to encourage reflex (lilatation of the hand blood vessels. After about an hour of this indirect heating the feet were transferred to cold water (at 12 to 16°C.) for a short time, to attempt to pro(luce reflex vasoconstriction. In normal hands reflex vasodilatation and vasoconstriction are present.7 In hands in which these reactions were absent it was assumed that there was complete sympathetic denervation of the blood vessels.
The other test, the nerve block test, comprised anaesthetization of the median, radlial, and ulnar nerves in the arm with a four per cent. solution of Novocaine containing one part of adrenaline in fifty thousand parts of the solution. The radial nerve may be found at the junction of the upper and middle thirds of a line joining the insertion of the deltoid muscle and the lateral epicondyle of the humerus. The ulnar nerve is easily felt, as it runs in its groove on the medial epicondyle, while the median nerve is injected about an inch above the crease of the elbow where it lies just medial to the brachial artery. A very fine needle is used (at largest gauge 17) and a perfect block is almost certain if the tip of the needle is allowed to touch the nerve before any fluid is injected. This causes a well-marked, though by no means unbearable, feeling of pins and needles in the distribution of the nerve. It is wise to withdraw the needle slightly if any great resistance to the entry of the anesthetic fluid is encountered, as, if injection is continued and the needle is buried in the nerve, disruption of fibres might occur with risk of some permanent loss of function. Blocking these three nerves produces complete motor, sensory, and sympathetic paralysis of the hand which lasts for at least an hour. This sympathetic paralysis causes in normal hands cessation of the tonic constriction of the blood vessels, and the bloodl flow through them increases greatly. Absence of vasodilatation when complete motor and sensory paralysis had occurred was taken as evidence of complete loss of sympathetic vascular control. Fig. 3 shows the blood flows of a man who had had his right upper limb sympathectomized two-and-a-half years before testing. The blood flows of a subject who had had both upper limbs sYmpathectomized six monlths before the time of examiniationi are shown in fig. 4 . As in the sympathectomized hand of the previous case no change of blood-flow level occurred on putting the feet in hot water. No decrease in bloodl flow occurred on putting the feet into cold water. Fig. 5 shows the bloodl flows ol the same subjects as fig. 4 , and hiere it may be seen that nerve blocks prodluced nio increase in the value of the flows, thouglh the blocks had completely paralysed tlle motor andcl senisory nierves to the hand(l. 'Ihe fall in the blood-flow level which immediately followned nerve block was (lue to the adrenaline in tlle Novocaine solution which, on beinig absorbed into the bloo(d streami, acts dlir-ectly ol the bloodl vessels, cauSingl thleCmI to contract.
RESUILTS OF THE BLOOD Fiow 1'ESTS
In all, sixteen out of twenty-eight sympatlhctonlized limbs showed this type of responise. No variation of blood-flow level was pro(lueed by indirect heating or coolinig aiid no increase in the blood flow by nerve block. '[he blood vessels of these hands were therefore regardled as havinig beenl completely freed from cenltral nervous control by operation. The time betweeni operation and the carrying out of these tests varied from three weeks to five years.
'l'he remiainin, sympathectomized limbs showed1soc degree of vasodilatation and vasoconistrictioln in the lhands, as judgCd by) the l)loodl-flow curres. Ihlie findings in a typical unilaterally sympathectomized case are illustratedl in fig. 6 . A riglhtsided Smithlwick sympatlhectomiiy hiadl beenl perfor-medc three years previously. The upper curve shows the finedings in the normal left han(l. A great rise itn blood flow occurred after putting the feet into hot water and an even more rapid fall, to below the basal level, ensued wheni the feet were transferred to cold water. In the svmpathectomized hand, too, an increase in blood flow occurred to three timiles the prehcating level on placing the feet in hot water, andl a rapi(l fall to below thie resting value followed wheni the feet were put into cold water. It is easily seen, however, that the (legree of vaso(lilatation and vasoconlstrictioni in this synmpathectomized hand is very much less than in its normally innlervatedi fellow. Fig. 7 shows the blood flows of a han(d sympathectomized fifteenl moniths. In this hand also the blood flow begins to rise sooni after the feet are put into hot water, an(d the final value of blood flow at the etnd of heating is greater than that which occurre(l in the previous case. As before, tranisferring the feet to coldl water pro-(luced a marked fallinlg off in the blood-flow level. Further proof that vasodilatationI of nervous origin coul(d occur in this hand(I was giveni by the response of the 1)lood flows to ancesthetization of the nerves in the arm ( fig. 8) . 'Ihis produced a rise above the basal level after the initial drop (lue to the adrenalinie in the anaesthetic solution. Motor and senisory paralysis of the hanid was complete. Twelve limbs, sympathectomized fifteetn months to five years, showed this type of response. Indirect heating and nerve block producedl vasodilatation and placing the feet inl cold water caused vasoconstriction.
Using the blood-flow method, it was found that the results obtained by indirect heating always agreed with those produced by nerve block, and the heat test, which was more pleasant for the patients and more easily and quickly performed, was to be preferred as a routine post-operative method of investigation.
Sixteeni of the twenty-eight sympathectomized limbs showed the complete abselncc of central nervous control from their hand blood vessels. The remainiing twelve hanids showed the presence of some vasomotor conitrol at the time of testing. It must be emphasised, however, that in none of these was the amount of vasoi-notor control as great as that found in normal hands.
Though it is gratifying that, as judged by our methods of investigation, more than half of this series showed a perfect result, it is necessarv to account for the twelve in which some vasomotor control was present. At least three explainations are possible.
Firstly, sympathetic denervationl might not have been conmpletely accomplished at the time of operation. The surgeons concerned agreed that this might explain a few, but certainly not all, of these partial failures.
A secondl possible explanation is that in a proportion of people an as yet anatomically undisclosed sympathetic pathway exists whiclh is not interrupted by the Smithwick operation. Thirdly, and the most likely of the three, that sympathetic pathways regenerate. This has been reported in man,8 and there is also a great deal of evidence to support this view from animal experiments.9
WVe hope to re-examine these patients at intervals. If on reviewing them we find that the amount of vasomotor control in their hands shows an increase it will prove that vasomotor fibres are regenerating. On the other hand, if lno change in the amount of blood-vessel control occurs, it will suggest that an anatomically incomplete sympathectomy had been perfornmed.
A questionnaire was sent to all patients to findl out if they were satisfied with the results of their operations. Their replies showed that in fifteen hands no vasospastic attacks had occurred after sympathectomy, though attacks had been frequent before operationl. The handl which ha(d been the site of causalgic pain was completely symptomless. Attacks of the Raynaud phenomenon of reduced severity and occurring at less frequent intervals wNere noted in nine hands. ln one hand attacks of vasospasm persiste(l after operation, but though they were as frequent, they were muclh less severe. Only one paiient considlered that operation had not beell worth while. She had obtained complete relief for three months, but after this her attacks had become as severe and as frequent as they had been before her operations. Her case was further complicated by the fact that at the time of questioning she was suffering from a severe degree of cardiac failure. In none of these patients had the attacks of vasospasm become more severe or of more frequent occurrence than they had been pre-operatively.
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THis book is not written wholly for the medical profession, but for all those pel-sons who are vitally concerned in the life of society and wvho have an important share in determining the social conditions under which we all live. For this diverse audience the author has produced a simply worded attempt, not so much to teach social medicine, but to show its every-day presence in our lives and to encourage all those wlhose work lies in the realm of humanity to find a clear basis for their actions and deductions.
This book is comprehensive and cover-s all aspects of society, which are dealt wvith ulnder the following headings :-The Anatomy of Society, the Physiology of Society, the Disorders of Society, Medicine in Society, Social Problems of Health, and the Philosoplhy of Health.
It is a very lucid, clearly thought out piece of wvriting, and wvhile one regrets the stripping of all man's illusions and romances, one must admire the clear-siglhted logic behind the ar-guments an(I the true picture remaining.
There is much to be learnt froml this book, and an application of sonic of the ideas put forward Nvould be of inestimable value to the welfare of all peoples.
Dr. Kershaw never descends to destructive criticism of present life, but he has a definite alternative ready to hand-which is usually masterly in its simplicity.
D. D. and J. C. J.
